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1 Introduction
In the Rel-17 NR RedCap, half-duplex (HD) operation has been discussed in the last meeting with some conclusion.
Agreement

· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4

· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission

Agreement

· For MsgA PUSCH occasion overlapping 

Agreement

· For the case of the “back-to-back” non-overlapping UL/DL without sufficient gap between cell specific configured DL and cell-specific configured UL, e.g., SSB or PDCCH in CSS vs. valid RO, it is up to UE implementation to ensure that the switching time is satisfied

Agreement

·      The “back-to-back” non-overlapping UL/DL without sufficient gap between cell-specific configured DL and dedicated configured UL may happen, i.e., allowed for HD-FDD UEs
· E.g., SSB vs. CG PUSCH, PUCCH or SRS
· Configured UL transmission is cancelled (as in the overlapping case)

· The “back-to-back” non-overlapping UL/DL without sufficient gap between dedicated configured DL and cell-specific configured UL may happen, i.e., allowed for HD-FDD UEs

· E.g., PDCCH in USS, SPS PDSCH, CSI-RS or DL PRS vs. valid RO

· Leave it to UE implementation to cancel either DL reception or UL transmission to ensure sufficient switching time

Agreement

·      No additional UE behavior for DL/UL collision handling is specified in Rel-17 if SFI monitoring is supported for HD-FDD RedCap UEs.
In this contribution, we further discuss the remaining other issues for RedCap UE.   
2 UL/DL direction
In the 17.2 of 38.213 CR capturing RedCap HD-FDD feature, some of the UL and DL conflict is defined as following:

If a HD-UE would transmit a PUSCH, or PUCCH, or SRS based on a configuration by higher layers and the HD-UE is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon, the HD-UE does not transmit 

-
PUSCH or PUCCH if a last symbol of the PUSCH or PUCCH transmission would not be at least [image: image2.png]Nrxrs Te



 [4, TS 38.211] prior to a first symbol of the next earliest SS/PBCH block
-
PUSCH or PUCCH if a first symbol of the PUSCH or PUCCH transmission would not be at least [image: image4.png]Nex1s " Te



 [4, TS 38.211] after a last symbol of the previous latest SS/PBCH block 
-
SRS in symbols that would not be at least [image: image6.png]Nrxrs Te



 prior to a first symbol of the next earliest SS/PBCH block-
SRS in symbols that would not be at least [image: image8.png]Nex1s " Te



 after a last symbol of the previous latest SS/PBCH block

……
If a HD-UE would receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS based on a configuration by higher layers or is indicated presence of SS/PBCH blocks by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon in a set of symbols, and the HD-UE would transmit PRACH or MsgA PUSCH starting or ending at a symbol that is earlier or later than [image: image10.png]Nex1s " Te



 or [image: image12.png]Nrxrs Te



, respectively, from the last or first symbol in the set of symbols, the HD-UE can select based on its implementation whether to either transmit the PRACH or the MsgA PUSCH or receive the PDSCH, or the CSI-RS, or the DL PRS, or the PDCCH, or the SS/PBCH blocks.

It seems the description is trying to capture some of the case that uplink and downlink switching may not have sufficient. However, we did not have agreement on how the gap is defined. 
We have agreements in the RAN1 # 106b.

Agreement 
· For HD-FDD, reuse the same principle as Rel-15/16 UE not capable of full-duplex communication
· A HD-FDD UE is not expected to transmit in the uplink earlier than NRX-TX Tc after the end of the last received downlink symbol in the same cell
· A HD-FDD UE is not expected to receive in the downlink earlier than NTX-RX Tc after the end of the last transmitted uplink symbol in the same cell
· NRX-TX Tc and NTX-RX Tc are the same as the transition time for FR1 in Table 4.3.2-3, TS 38.211 for a UE not capable of full-duplex communication
· FFS: how it jointly works with the agreement for other collision cases
· (Working Assumption) The “back-to-back” non-overlapping UL/DL without sufficient gap between RRC configured UL and DL may happen, i.e., are allowed for HD-FDD UEs.
· RRC configured DL/UL includes at least cell specific higher layer parameters configured DL/UL
· Discuss further whether to specify a clear UE behavior, or leave it to UE implementation to ensure that the switching time is satisfied
· Note: This does not mean a HD-FDD UE is required to support the back-to-back UL/DL switching without sufficient gap
The first part can be covered by the 38.211 with existing text, which can be general for HD FDD and TDD. The second part, working assumption, sufficient gap is not defined. It seems NRX-TX Tc and NTX-RX Tc  are not the sufficient gap intended for. 

In current specification, there are Ngap introduced in 8.1, 38.213. Which would also means processing time after SSB and before the PRACH.

“-
it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: image14.png]‘gap



 symbols after a last downlink symbol and at least [image: image16.png]‘gap



 symbols after a last SS/PBCH block symbol, where [image: image18.png]‘gap



 is provided in Table 8.1-2,”

Since we don’t have common understanding of processing gap. It would be good also for not defined the gap in the specification. In any case, those behaviors are leave for implementation as RAN1 concluded.
Proposal 1: 

Option1. Remove the above 2 paragraphs  about gap of NRX-TX Tc and NTX-RX Tc  restriction in 17.2, 38.213.
Option2. RAN1 consider to discuss and conclude the Ngap values of HD-FDD DL/UL processing.
3 Conclusion

In this contribution, we discussed the remaining other issues in RedCap UE. As summary, we have proposals:
Proposal 1: 

Option1. Remove the above 2 paragraphs  about gap of NRX-TX Tc and NTX-RX Tc  restriction in 17.2, 38.213.
Option2. RAN1 consider to discuss and conclude the Ngap values of HD-FDD DL/UL processing.
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